Tissue-level mechanisms responsible for the increase in bone formation and bone volume by sclerostin antibody.
Bone formation can be remodeling-based (RBF) or modeling-based (MBF), the former coupled to bone resorption and the latter occurring directly on quiescent surfaces. Unlike osteoanabolic therapies such as parathyroid hormone (PTH) 1-34 that increase bone remodeling and thus both formation and resorption, sclerostin antibody (Scl-Ab) increases bone formation while decreasing bone resorption. With this unique profile, we tested our hypothesis that Scl-Ab primarily elicited MBF by examining bones from Scl-Ab–treated ovariectomized (OVX) rats and male cynomolgus monkeys (cynos). Histomorphometry was performed to quantify and characterize bone surfaces in OVX rats administered vehicle or Scl-Ab (25 mg/kg) subcutaneously (sc) twice/week for 5 weeks and in adolescent cynos administered vehicle or Scl-Ab (30 mg/kg) sc every 2 weeks for 10 weeks. Fluorochrome-labeled surfaces in L2 vertebra and femur endocortex (cynos only) were considered to be MBF or RBF based on characteristics of their associated cement lines. In OVX rats, Scl-Ab increased MBF by eightfold (from 7% to 63% of bone surface, compared to vehicle). In cynos, Scl-Ab markedly increased MBF on trabecular (from 0.6% to 34%) and endocortical surfaces (from 7% to 77%) relative to vehicle. Scl-Ab did not significantly affect RBF in rats or cynos despite decreased resorption surface in both species. In cynos, Scl-Ab resulted in a greater proportion of RBF and MBF containing sequential labels from week 2, indicating an increase in the lifespan of the formative site. This extended formation period was associated with robust increases in the percent of new bone volume formed. These results demonstrate that Scl-Ab increased bone volume by increasing MBF and prolonged the formation period at both modeling and remodeling sites while reducing bone resorption. Through these unique effects on bone formation and resorption, Scl-Ab may prove to be an effective therapeutic to rapidly increase bone mass in diseases such as osteoporosis.